The present research aims to study the normal development of Percentage of Consonant Correct (PCC) in Kurdish-speaking children, with Middle Kurmanji-Mukryani Dialect as an Articulation Competency Index (ACI). PCC was examined in terms of the manner of articulation and position of sound in the word.
Introduction
peech Sound Disorder (SSD) is a speech disorder in which some speech sounds (called phonemes) in a child's (or, sometimes, an adult's) language are either not produced, not produced correctly, or are not used correctly. SSD in children is one of the most common forms of communication disorders reported by Speech-Language Pathologists (SLPs) [1, 2] . The prevalence of SSD varies among preschool children (between 10% and 15%) [3] and school-age children (6%) [4] . Speech and language development is approximately related to all aspects of social and educational development [5] . Children with mild speech disorders may be socially isolated, and children with severe disorders may have more difficulties in terms of health, education and vocation. Many studies cited that children with speech and language disorders are at the risk of having learning and educational problems [6] [7] [8] [9] . have introduced a speech intelligibility scale and Percentage of Consonant Correct (PCC) scale as an index of speech development and the severity of the disorder. Generally, calculating of speech intelligibility index is according to the percentage of intelligible words in connected speech that is relatively simple and subjective criteria and will not be counted as the number of sounds error [10] . But, Shriberg and Kwiatkowski (1982) have evolved PCC as a standard criterion to evaluate the performance of phonological system in children. They recommended calculating of PCC in speech sample in order to judge about phonological abilities and the degree of disorders in children [11] .
Percentage of Consonant Correct (PCC) and Percentage of Vowel Correct (PVC) are two quantitative measures, which are important in confirmation and documentation of children's phonological development or/and their severity of difficulty [12] . For the first time, Shriberg and Kwiatkowski (1982) introduced PCC as the Articulation Competence Index (ACI) that was calculated by using connected speech sample data from children with phonological disorder. They calculated PCC via division of the number of correct consonants by the total number of consonants in the sample [13] .
Many studies reported information about the PCC in many languages of the world and their different dialects, including English and its different dialects that are spoken in different regions of the world such as: American English, African English, Canadian, Australian and a large number of various dialects of the this language [14] . Also, are obtained in different languages around the world, including Arabic, Turkish, French, Chinese, Spanish, Persian, Cantonese, Malay, Germany, Swahili [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] .The results of these studies suggest when children reach the age of 2 years; approximately they pronounce 70% of consonants correctly. For example, Watson and Scukanec (1997) obtained PCC data for 12 children from United States, longitudinally. Mean percentage of PCC for children aged 2 years was 69.2% and increased 82.2% up to age 3 years. PCC increases by growing of children. Also, Dodd et al. (2003) found that children ages 5; 6 to 6; 6 years produced 95.9% consonants correctly [13] . Pollock (2002) reported PCC of American-English speaking children aged between 1.6 to 6.11 years. The results of study showed consonant accuracy of 92% for children aged between 3 to 3.5 years and consonant accuracy of 97% for children aged between 6 to 6.5 years [13] . Zarifian et al. (2014) studied PCC in Persian speaking children aged between 3 to 6 years. The results showed mean percentage of correct consonants 87.98% in children aged between 3 to 3.5 years and 94.57% in children aged between 5.5 to 6 years [19] . All these studies show that PCC increases with age and older children have better PCC score. So, respectively, children of ages 3 and 6 years show minimum and maximum PCC [25] .
There are some methods for calculating PCC. Nowadays, single word speech sample is used as more practical and more time-efficient but Shriberg and Kwiatkowski (1982) calculated it by using connected speech (at least 200 words) [11] . However, Dodd et al. (2003) used the single word from Diagnostic Evaluation of Articulation and Phonology (DEAP) test [26] . Zarifian et al. (2014) used single word speech sample to present of PCC Scale and introduced it as a reliable and valid instrument for evaluating articulation competence index of Persian speaking children in the clinical settings and research projects [25] .
Kurdish language is an Indo-European language belonging to the Western Iranian languages group of the Indo-Iranian branch of the family [27] [28] [29] . Kurdish language is spoken approximately by forty million people living mainly in Turkey, Iran, Iraq, and Syria [30] . This language is divided into four main dialects, namely, Northern Kurmanji, Middle Kurmanji (Sorani), Southern Kurmanji, and Gorani (Hawrami). The Middle Kurmanji (Sorani) itself, includes some dialects. Middle Kurmanji-Mukryani can be named as one of the comment dialects of Middle Kurmanji in Iran [27, 28, 31] . The language phonemes in various dialects of Kurdish language, such as "Hawrami and Sorani" are almost the same, though with subtle differences. As a case in point, the frequency of consonant /v/ and /ŋ/ in different dialects of Kurdish Language is different in a way that it has high frequency in Northern Kurmanji but low frequency in Middle Kurmanji. This difference does not lead to phonological contrast and producing the minimal pairs in Middle Kurmanji-Mukryani dialect [33] . Syllable structure in the Kurdish language is (C)CV(C)(C)(C) that can be attributed to all the different dialects and accents of Kurdish language [31, [34] [35] [36] . Kurdish language has consonant clusters at the beginning of syllables, but their number is limited [31, [33] [34] [35] [36] .
As there is no articulation competence index ACI in the Kurdish language, the aim of this study was to determine the percentage of consonant correct in the intended age groups and study the effect of manner and place of articulation on consonants accuracy and finally, compare this scale in girls and boys.
Methods

Participants
In this descriptoanalytical and cross-sectional study the participants were 120 (60 males and 60 females) Kurdish Speaking children aged between 3-5 years old, from Bukan City, Western Azerbaijan, Iran. Children were recruited randomly from health centers and nursery schools at mid-July to late August in 2015. The participants were divided into four age groups based on 6-month intervals, as follows: 3-3.5, 3.6-4, 4-4.5, 4.6-5. Each group was divided into two subgroups with an equal distribution of 15 males and 15 females. Participants were recruited based on the examination records and examiner's observations and the information provided by parents' and nursery school teachers' anecdotes in the research based demographic and health questionnaire. Children meeting the following conditions were selected for the study: a) Age between three to five years (36 months to total 60 months); b) Monolingual Kurdish speaking children with parents whose first language was Kurdish; c) Having healthy oro-facial structure and function (informal assessment by the examiner); d) Normal psychomotor development (research based questionnaire); and, e) Parent's completion of the consent form for the child's participation in the study. Children who met the following criteria were excluded from the study: a) Having history of the delay in the child's language development (informal assessment by the examiner and the research made questionnaire); b) Having vision, hearing, mental, emotional, and psychological deficiencies, or history of head injuries or obvious neurological disorders, such as seizures, epilepsy, and autism spectrum disorders (research made questionnaire); and, c) Having a history of speech therapy [6, 17, 37] .
The ethical considerations were approved by the Ethics Committee of the University of Social Welfare and Rehabilitation Sciences.
Procedure and materials
Accuracy of Kurdish language consonants and the extraction of words containing intended consonant was obtained via Kurdish Phonetic Test (KPT). Formerly, psychometric features of test had verified 120 children aged between 3 to 5 years. KPT contains 82 pictures for 29 consonants in the Middle-Kurmanji dialect of Kurdish language in three word positions (initial, medial, and final). In Kurdish language /ʔ, ɾ, ɫ, h/ consonants appear just in one or two positions; thus, the number of pictures was 82. The target words varied in length from one to four syllables. All the words were nouns. Generally, all words were picturable, familiar and culturally appropriate for young Kurdish children.
The examiner, the first author, who is a Kurdish speaking speech and language pathologist with Middle Kurmanji-Mukryani Dialect, evaluated all children, individually, in a quiet room with the adequate light and a comfortable seat for children. When children could not name the picture spontaneously, the examiner helped them by using conveyer sentences, practical questions or direct and delay imitation. Both voice recording and simultaneous transcription by the examiner were used to document the children's vocalizations. Each correct consonant production was given a score of 1. The implementation of the test lasted for about 15 to 20 minutes.
Three aspects of accuracy were studied and compared in each age group: (1) Total percentage of accuracy, (2) Accuracy based on the manner of articulation (stop, affricative, fricative, nasal, glide, trill, lateral, flap), (3) accuracy based on the sound position in the word (initial, medial and final).
The materials used in this study contained a demographic questionnaire (children's personal information), consent forms, researcher made phonetic test, phonetic test answer sheet, a voice recorder (model: Samsung SM-G360), a laptop (DELL model), and the SPSS statistical software version 19. The overall percentage of accuracy was calculated by PCC that was obtained via the division of the number of correct consonants by the total number of consonants in the target sample.
×100
PCC= The number of correct consonants
The total number of consonants
Variables of this study were age, sex and percentage of consonant. The Shapiro-Wilk test was used in order to verify compliance data distribution with normal distribution. All statistical analyzes was done in SPSS software version 19 and was considered at α=0.05 significance level.
Validity and reliability of Kurdish Phonetic test
Content validity of the test calculated by the Lawshe's method, according to the opinions of Kurdish speech and language therapists and linguists experts, was between 80-100% [38] . The test-retest reliability, with one-week interval, and intra-rater reliability, determined by the test, were also calculated. Both reliability measures were conducted randomly on 26.6% of the participants (four persons from each gender and age group, a total of 32 participants). The results indicated no significant difference in pronunciation of sounds between the first and second week. Content stability, and inter-rater reliability were investigated in 10% of participants (12 children with mean age of 44 months) by two independent examiners (P>0.05). The mean percentage of agreement between the scores given by the independent assessors was 91.33 and varied between 0.83 to 100% [39] .
Results
The present study was conducted on 120 children, aged 3 to 5 years with a mean age of 41 months and standard deviation of 0.5, who entered the study according to an inclusion and exclusion criteria. Table 1 presents the demographic characteristics of the data.
Percentage of correct consonant
The mean percentage and standard deviation of consonant accuracy according to the gender and age group for all 30 children in each group are presented in the Table 2 . It was derived that the percentage of accuracy increased with age and respectively from lower age group to higher age group. Comparison of age groups separately together showed the same result. Generally, older children had more accuracy of the consonant (X 2 =29.97; P<0.001) ( Table 3 ). The results indicated better performance of girls than boys, at higher age groups, but the difference was not significant (Z=-0.71; P=0.47) ( Table 4) .
Percentage of consonants correct based on manner of articulation
The percentage of correct consonant production, based on the manner of articulation, indicated that children have The corresponding standard deviations are shown in parentheses.
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June 2018, Volume 16, Number 2 more accuracy in pronunciation of nasal, glide, lateral, stop, flap, fricative, affricative and trill consonants, respectively. There was no significant difference between boys and girls (P>0.05). Generally, girls operated better than boys. Table 5 , displays the mean and standard deviation.
Percentage of consonants correct according to sound position in word
The mean and standard deviation of the percentage of correct consonants, according to the position, indicated that generally consonant accuracy in the initial position is better than the medial position and the medial position is better than the final position. The mean suggested better performance of girls than boys, but, there was no significant difference between boys and girls (P>0.05). 
Discussion
The present research studies the percentage of consonant correct in Kurdish speaking children, aged 3 to 5 years, with Middle Kurmanji-Mukryani Dialect. The aim of this study, is determining of the percentage of correct consonants in the intended age groups, evaluating the effect of manner and place of articulation on con- The corresponding standard deviations are shown in parentheses.
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The results of the study showed that PCC in Kurdish speaking children with Middle Kurmanji-Mukryani Dialect consisted with PCC in Persian and English speaking children, with little difference. The mean and standard deviations of PCC in Persian speaking children were 93.13 and 8.53 respectively; of course it was studied in a more comprehensive sample and children aged 3 to 6 years [25] . Also, according to Dodd et al. (2003) this mean and standard deviation was 90.81 and 10.14 [26] .
The present study results are consistent with a number of other studies, especially about effect of gender on Kurdish language PCC. Yet, there has not been an agreement about the significance of the effect of gender on children's speech acquisition. However, there are studies that reported girls demonstrated better speech production than boys. Several studies reported a significance level in special age groups. For example, Wellman et al. (1931) indicated that consonant accuracy in younger age group children (3 and 4 years) is more significant than in children of 5 and 6 years [13, 40] . On the other hand, Poole (1934) claimed that gender differences was revealed after 5.6 years, in which girls showed faster growth and complete speech sound acquisition one year earlier than boys [13, 40, 41] . In another study, Smit et al. (1990) found the effect of gender differences between children aged 4-4.6 years and 6-years. Dodd et al. (2003) found that girls in the older age group showed a higher phonological accuracy score than boys [26] . Amayreh and Dyson found no significant difference between the performance of girls and boys, but generally reported a better performance of girls as compared with boys [15] . Zarifian et al. (2014) found no significant difference between percent consonant accuracy of girls and boys [25] . Phoon et al. (2014) reported the effect of gender on Malay speaking children and concluded that female children have more accuracy than male children [17] .
This finding -higher speech skills of girls than boys -is consistent with clinical studies that had reported a higher number of boys being referred for speech and language therapy [26] . Also, the data from this study is consistent to studies reporting the effect of gender on speech disorder. Shriberg, Tomblin and McSweeny (1999) reported a high prevalence of speech delay in 6 year-old boys (4.5%), in comparison to girls (3.1%) [42] .
The finding of consonant position in the word in this study was consistent to English studies like Wellman (1931) and Templin (1957) and Malay study [13, 17, 40] . This study revealed that consonant accuracy in the initial position was better than in the medial and final positions but, Arabic speaking children produce medial position better than the two other positions [15] . Actually, less accuracy of final consonants may be because of phonetic features of Kurdish language, for example, simplification process or final devoicing or final deletion consonant. So, these findings approve the importance of sound position in the word or in the syllable.
High percentage of accuracy in nasals, glides and stops agree with a large number of studies in English, Arabic, Germany, Malay, Persian [12, 15, 17, 19, 20, 26] . According to these studies, lower accuracy of affricatives than other manners of articulation such as nasals and stops is consistent with the finding of the present study. On the other hand, Phoon et al. (2014) found that Malay speaking children have more accuracy of affricative consonants than stops and nasals. Also, accuracy of glides in Malay children indicated minimal accuracy (76.09), in contrast to Kurdish children where it was maximal accuracy (94.72%), but in case of fricatives it has reported a similar percentage [17] . The results of this study showed that PCC is related with age and it is 
Discussion
The present research, studies the percentage of consonant correct in Kurdish speaking children, aged 3 to 5 years, with Middle Kurmanji-Mukryani Dialect aged 3 to 5 years. The aim of this study, is determining of the percentage of correct consonants in the intended age groups, evaluating the effect of manner and place of articulation on consonants accuracy and finally checking this scale in girls and boys and comparing them together.
The results of the study showed that PCC in Kurdish speaking children with Middle KurmanjiMukryani Dialect consisted with PCC in Persian and English speaking children, with little difference. The mean and standard deviations of PCC in Persian speaking children were is 93.13 and 8.53 respectively;, of course it was studied in a more comprehensive sample and children aged 3 to 6 years [25] . Also, according to Dodd et al. (2003) this mean and standard deviation was 90.81 and 10.14 [26] .
The present study results are were consistent with a number of other studies, especially about effect of gender on Kurdish language PCC. Yet, there hasve not been an agreement about the significance of the eeffect of gender on children's speech acquisition. However, there are studies that reported girls demonstrated better speech production of girls than boys. Several studies reported a significancece level in special age groups. For example, Wellman et al. (1931) indicated that consonant accuracy in younger age group children (3 and 4 years) is more significant than in children of 5 and 6 years' children [13, 40] . On the other hand, Poole (1934) claimed that gender differences was revealed after 5.6 years, in which girls showed have faster growth and complete speech sound acquisition one year earlier than boys [13, 40, 41] . In another study, Smit et al. (1990) found the effect of gender differences between children aged 4-4.6 years and 6-years-old ones. Dodd et al. (2003) found that girls in the older age group showed a higher phonological accuracy score than boys [26] . Amayreh and Dyson found no significant difference between the performance of girls and boys, but generally reported a better performance of girls as compared withthan boys [15] . Zarifian et al. (2014) found no significant difference between percent consonant accuracy of girls and boys [25] . Phoon et al. (2014) reported the effect of gender on Malay speaking children and concluded that female children have more accuracy than male children [17] . an indicative of gradual development of Kurdish language phonological system. It seems consonants development occurs after 5 years, however this study does not have any evidence about this claim. This is not surprising, older children have a more complete phoneme inventory than younger age groups children. Actually, children pronounced most of their tongue mother consonants correctly at 2-3 years only.
As regards the study conducted on a small sample of Kurdish speaking children and small region of Kurdistan, the finding cannot be generalized to other Kurdish language dialects. It is suggested that in future further studies like this study will be done in other Kurdish language dialects such as northern and southern Kurmanji and on a number of more subjects.
Conclusion
The information regarding the phonological inventory, consonant acquisition and percentage of consonants correct in Kurdish language can be helpful to assessment, diagnosis and intervention for Kurdish speaking children. The knowledge about norms and normal development is an important starting point for all clinical decisions, assessments and intervention. The results provide the opportunity to compare the scope and extent of speech difficulty in Kurdish speaking children.
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